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@ A seal for an opening and a method of sealing an opening. 

@ A seal for an opening through which an object (e.g. hose 
pipe) extends which comprises a stack of flexible sheets (1,2. 
3 and 4) one on top of each other, each of at least two adjoin- 
ing sheets (1, 2) having an aperture therein of dimensions 
smaller than those of the cross-section of that part of the ob- 
ject contacting the seal and a series of slits radiating from said 
aperture towards the perimeter of the sheet and each of at 
least two other adjoining sheets (3, 4) having a series of silts 
radiating towards the perimeter of the sheet from the centre of 
the sheet, the series of slits in at least two adjacent sheets be- 
ing offset with respect to each other. 
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This invention relates to seals for openings , especially in storage 
tanks • 

The space above the liquids in tanks use4 to store petroleum products 
is filled with vapour which can in some circumstances be explosive. 
This can cause problems, especially with tankers used for transporting 
oil. It is becoming connnon for such tanks to be blanketed with inert 
gas. However if existing tank cleaning equipment is used to clean tanks 
after the cargo has been discharged this layer of inert gas will be 
lost. To avoid this loss of inert gas either new specially designed 
tank cleaning equipment has to be installed whereby the existing equipment 
will have to be written off or some seal has to be devised which will 
enable existing portable equipment still to be used but without loss of 
inert gas. 

We have now devised a suitable seal. This is a seal for an opening 
in for example a container through which an object extends (usually on a 
temporary basis) and it comprises a stack of flexible sheets one on top 
of each other. Each of at least two adjoining sheets has an aperture 
therein, and a series of slits radiating from said aperture towards the 
perimeter of the sheet. Also each of at least two other adjoining 
sheets has a series of slits radiating towards the perimeter of the 
sheet from the area of the sheet adjacent to the aperture in the apertured 
sheets, these slits meeting each other in said area. Furthermore the 
series of slits in at least two adjacent sheets has to be offset with 
respect to each other. 
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The sheets are made of a flexible material and they must have 
sufficient rigidity to bridge the opening without collapsing into it, 
but they must be flexible enough to allow for some distortion during and 
after insertion of the olyect into the aperture. Suitable materials 
from which the flexible sheets are made are reinforced rubber or certain 
plastics materials. 

Usually the stack will be of four sheets, two having an aperture 
and slits and two with slits only. However if desired there may be more 
than two of each type of sheet. 

The sheets can be of any shape but often they will be circular, 
especially when used to seal hatch covers for oil storage tanks. In 
such cases the object will usually have a circular cross-section, for 
example it may be a hose pipe or the shaft of a tank cleaning machine. 
It is convenient for the aperture in the apertured sheets to be centrally 
disposed in the sheet, but such a central disposition is not essential. 

The dimensions of the aperture must be smaller than the cross- 
sectional dimensions of that part of the object contacting the seal. 
Preferably the shape of the aperture is the same as that of the cross- 
section of the object. Thus for example both may be circular or both 
may be square or rectangular. TJhen both are circular the radius of the 
aperture must be smaller than that of the cross-section of the object. 

In the sheets there are series of slits radiating towards the 
perimeter of the sheet. Although one could just about manage with a 
pair of slits in each sheet, it is preferable to have at least three, 
and four, five or six or even more being more desirable. These slits 
preferably radiate symmetrically. The slits do not extend all the way 
towards the perimeter and usually it is convenient for them to extend 
about 40 to 60% of the distance from where they meet towards the perimeter. 
It is preferable if all the slits are substantially the same length. 
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As previously stated some sheets have an aperture whilst sotne 
others do not. For those not having an aperture the slits meet each 
other and radiate from the area of sheet which when stacked with the 
other sheets is adjacent to the apertures in the apertured sheets. In 
this manner the object can extend through the stack of sheets without 
severe distortion of the stack. When the apertured sheets have an 
aperture exactly central the slits in the non-apertured sheets will 
radiate from the centre of the sheet. 

When the sheets are stacked together it is essential that the 
series of slits in at least two adjacent sheets be offset with respect 
to each other. Preferably the sheets in the stack are arranged so that 
the series of slits in all the sheets are offset with respect to each 
other. For example if there are four sheets in the stack, each sheet 
having six symmetrically placed slits, it is preferred that each slit be 
spaced 15^ from the slit in each adjoining sheet. 

When the stack is assembled it is highly desirable that all the 
apertured sheets adjoin one another and that all the non-apertured 
sheets adjoin one another. It is also essential for correct sealing 
that when the object is inserted into the seal, i.e. the stack of sheets, 
it first meets the apertured sheets and not the non-apertured sheets. 
It is also desirable that when assembled the apertures in the apertured 
sheets are in line with one another. 

When using the seal for a system under pressure it is desirable 
that one of the non-apertured sheets is thicker than the other sheets, 
and this thicker sheet can for example be twice as thick as the other 
sheets. With a stack of four sheets this thicker sheet should be the 
inner of the two non-apertured sheets and so when the stack is correctly 
assembled this thicker sheet supports the apertured sheets whilst the 
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bottom thin (and non-apertured) sheet is forced upward against the thick 
sheet by the pressure of the system, e.g. gas pressure. 

The seal must be supported round the perimeter of the opening and 
therefore the area of the seal should be greater than the cross-sectional 
area of the opening. Conveniently each sheet is provided with a series 
of bolt holes near the perimeter so that when the sheets are correctly 
aligned as regards apertures and slits, bolts can pass through all these 
bolt holes and the stack of sheets secured to the opening. Alternatively, 
the sheets can just be gripped round their edges so that the stack is 
secured to the opening. 

The object can be of various forms. Thus, as previously stated it 
can be a hose pipe or the shaft of a tank cleaning machine. Alternatively 
it could be ullaging equipment, for example a tape. 

The invention is now described with reference to the drawings in 
which 

Fig 1 is an exploded view of a stack of four flexible discs; 
Fig 2 shows a view of the top flexible disc; 

Fig 3 shows views of half of the second, third and fourth discs; 
and Fig 4 shows a side view of the four discs but spaced apart. 

Referring to the drawings discs 1 and 2 are provided with central 
circular apertures 5 and 6 respectively, each together with six slits. 
The slits are indicated for disc 1 as 7, 8, 9, 10, 11 and 12. Discs 3 
and 4 do not have apertures but each have six slits, five of which are 
indicated as 13, 14, IS, 16 and 17 in Fig. 3. All the discs are made of 
flexible rubber and all have a ring of circular bolt holes near the 
perimeter, one of which is shown as 18 in Fig 2. 
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As can be seen in Fig 1 and more clearly in Figs 2 and 3 all the 
slits are offset with respect to each other, there being a 15^ angular 
shift of each slit when proceeding from adjoining discs. The bolt holes 
are drilled so that when the slits are correctly offset all the bolt 
holes are aligned. 

As can be seen from Fig 4 disc 3 is thicker than discs 1, 2 and 4 
and if for example the discs are about 40cm diameter, then discs 1, 2 
and 4 could be 2mm thick and disc 3 can be 4mm thick. 

The seal described above is very suitable for sealing a hatch cover 
for a petroleum tank on a tanker, the cargo being blanketed with inert 
gas. The diameter of apertures 5 and 6 will be less than the cross- 
sectional diameter of any hose pipe or shaft of tank washing machine 
which has to be inserted into the tank. 
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CLAIMS: 

1. A seal for an opening through which an object extends which 
comprises a stack of flexible sheets one on top of each other, each of 
at least two adjoining sheets having an aperture therein and a series of 
slits radiating from said aperture towards the perimeter of the sheet 
and each of at least two other adjoining sheets having a series of slits 
meeting each other in an area of the sheet adjacent to said aperture in 
the apertured sheets and radiating towards the perimeter of the sheet, 
the series of slits in at least two adjacent sheets being offset with 
respect to each other. 

2. A seal according to claim 1 wherein the sheets are made of 
reinforced rubber. 

3. A seal according to either of claims 1 and 2 wherein the stack 
is of four sheets. 

4* A seal according to any one of the preceding claims wherein 
the aperture in the apertured sheets is centrally disposed. 

5. A seal according to any one of the preceding claims wherein 
each sheet has at least three slits. 

6. A seal according to any one of the preceding claims wherein 
the slits extend 40% to 60% of the distance from where they meet, towards 
the perimeter. 

7. A seal according to any one of the preceding claims wherein 
the sheets in the stack are arranged so that the series of slits in all 
the sheets are offset with respect to each other. 

8. A seal according to any one of the preceding claims wherein 
all the apertured sheets adjoin one another. 
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9. A seal according to any one of the preceding claims wherein 
each sheet is provided with a series of bolt holes near the perimeter 
thereof . 

10. A seal according to any one of the preceding claims wherein an 
object is gripped by the seal, the dimensions of the aperture in said 
two adjoining sheets being smaller than those of the cross-section of 
that part of the object contacting the seal. 

11. A method of sealing an opening in a container wherein the seal 
according to any one of claims 1 to 9 is used, the apertured sheets 
being contacted by the object on its insertion into the opening before 
the non-apertured sheets are contacted and the dimensions of the aperture 
in said two adjoining sheets being smaller than those of the cross- 
section of that part of the object contacting the seal. 


1/1 


0025706 



EUROPEAN SEARCH REPORT 


EP 80303217.6 


DOCUMENTS CONSIDERED TO BE RELEVANT 

CLASSIFICATION OFTHE 
APPUCATION(lnt.a.>) 

Category 

Citation of document with Indication, whera annronriata. off relevant 

Relevant 


passages 


to claim 


A 

us - A - 2 111 

031 (NEWTON) 

1 

B 65 D 90/28 
B 67 D 5/37 


+ Pig. 1-3 + 





T 17 C 13/12 


DE - C - 522 742 (HERMANN DE 

1 

P 16 J 15/10 



LEMOS) 



+ Fig. 1 ,2 4 




A 

US - A - 4 030 

629 (KIMBERLY- 

1 



+ Pig. 1-4 4 

CLARK CORP.) 






TECHNICAL FIELDS 
SEARCHED (InLCU) 

A 

US - A - 1 730 

237 (JOHN S. 

1 

B 65 D 88/00 
B 65 D 90/00 
B 67 D 5/00 


PATTEN ENGINEERING COMPANY, INC.) 
+ Pig. 1-3 + 






P 16 L 23/00 
P 16 J 15/00 
P 17 C 13/00 





CATEGORY OF 





X: particularly relevant 





A: technological background 





0: non-written disclosure 





P: intermediate document 





T: theory or principle underlying 





the invention 





E: conflicting application 





D: document cited in the 





application 





L: citation for other reasons 





&: member of the same patent 

X 

The present search report has been drawn up for all claims 

family. 

corresponding document 

Place of search 

Date oi completion of the search 

Examiner 



VIENNA 

19-11-1980 

WIDHALM 


EPO Form 1 503.1 06.78 


